Constant infusion of [13C6]glucose: simultaneous measurement of turnover of GABA and glutamate in defined regions of the brain of individual animals.
A new method has been developed to measure simultaneously the turnover rates of glutamate and GABA in individual areas of the brain of the rat. Rats received a constant infusion of [13C6]glucose, such that the flux of this stable isotope label through the pools of glucose, glutamate and GABA in the central nervous system (CNS) could be monitored by gas chromatography-mass fragmentography. The ratios of glucose/GABA and glucose/glutamate labelling were then used to calculate the fractional rate constants for GABA and glutamate, respectively. Using this approach, baclofen (20 mg/kg) decreased the turnover rates of both glutamate and GABA in the cerebellum, prefrontal cortex, striatum and hippocampus of the rat. In contrast, only the turnover of GABA was decreased in the septum and superior colliculus. Muscimol decreased the turnover rates of both amino acids in all regions of the brain examined. These data, therefore, provide in vivo support for the results of previous in vitro studies which indicated that cortical glutamatergic nerve endings and/or cell bodies possess inhibitory GABAB receptors. The present data further suggest that not all glutamatergic projections possess these receptors.